We report results from a study of events with a double-Pomeron exchange topology produced in pp collisions at s p 1800 GeV. The events are characterized by a leading antiproton and a large rapidity gap on the outgoing proton side. We find that the differential production cross section agrees in shape with predictions based on Regge theory and factorization, and that the ratio of double-Pomeron exchange to single diffractive production rates is relatively unsuppressed as compared to the O10 suppression factor previously measured in single diffractive production. The success of perturbative quantum chromodynamics (QCD) in describing strong interactions at high transverse momentum transfers rests on the factorization theorem, which allows hadronic cross sections to be expressed in terms of parton-level cross sections (hard scattering) convoluted with uniquely defined hadron parton densities. It is therefore not surprising that the breakdown of factorization we reported in a previous paper for dijet production [1] , a process containing both a hard scattering and the characteristic rapidity gap signature of diffraction, has attracted considerable theoretical attention. Rapidity gaps, defined as regions of pseudorapidity [2] devoid of particles, are presumed to be formed in diffractive events by the exchange of Pomerons (P), which in QCD correspond to entities of gluons and/or quarks with the quantum numbers of the vacuum [3] (see Fig. 1 ). The breakdown of factorization in diffraction is expressed as a suppression of the cross section and is generally attributed to additional partonic interactions within a diffractive event that spoil the rapidity gap signature [4, 5] . In processes with two rapidity gaps, as in that with two forward gaps traditionally referred to as double-Pomeron exchange (DPE), shown in Fig. 1(b) , it has been proposed that either both gaps survive or are simultaneously spoiled, leading to a largely unsuppressed ratio of two-gap to one-gap rates [6] . Such a scenario could explain our finding that the ratio of the rates of DPE to single diffractive (SD) dijet production is about 5 times larger than that of SD to nondiffractive (ND) dijet production [7] .
Since rapidity gap formation is a nonperturbative phenomenon, soft (low transverse momentum) diffractive cross sections would be expected to exhibit a similar behavior. Indeed, the SD pp cross section has been found to be suppressed at high energies by a factor of 10 relative to extrapolations from lower energy data based on Regge theory and factorization [8] [9] [10] . In this Letter, we present a measurement of the ratio of the inclusive DPE to SD cross sections in pp collisions at s p 1800 GeV and compare our results with previous measurements [11] and with predictions from Regge theory and various theoretical models proposed to account for the breakdown of Regge factorization in SD. Our measurement severely constrains the available models, paving the way towards a more comprehensive understanding of the physics of rapidity gaps.
The components of the Collider Detector at Fermilab (CDF) most relevant to this study are the Roman pot spectrometer (RPS) [1] , used to detect leading antiprotons, and the calorimeters and beam-beam counters (BBC) [12] , used to detect the particles from protondissociation. The RPS is a forward magnetic spectrometer utilizing the accelerator magnets to measure the fractional momentum loss p and 4-momentum transfer squared t p of the antiproton with resolutions p 1:0 10 ÿ3 and t p 0:07 GeV 2 , respectively [1] . The calorimeters have projective tower geometry and cover the regions jj < 1:1 (central), 1:1 < jj < 2:4 (plug), and 2:2 < jj < 4:2 (forward). The tower dimensions are approximately 0:1 15 for the central and 0:1 5 for the plug and forward calorimeters. The BBC consist of two arrays of eight vertical and eight horizontal scintillation counters perpendicular to the beam line at z 6 m, BBC p and BBC p , covering approximately the region 3:2 < jj < 5:9 in four -segments of width 0:7.
The present study is based on our s p 1800 GeV inclusive SD data sample [1] . The events were collected in the 1995-96 Tevatron Run 1C by triggering on an antiproton detected in the RPS. Offline cuts were applied requiring a reconstructed track in the RPS, no more than one reconstructed vertex in the CDF detector within a distance jz vtx j < 60 cm from the nominal beam-beam interaction point along the beam direction, and a BBC p multiplicity of 6. These cuts remove overlap events due to multiple interactions in the same beam-beam crossing, comprising 4% of the inclusive SD data sample as estimated by the instantaneous luminosity. Experimentally, since the proton side is not equipped with a RPS, we study the DPE process p p ! p 0 X Y, where Y is either a proton or a low-mass protondissociation system which escapes undetected through the beam pipe; the mass squared of the system Y is estimated to be M 2 Y & 8 GeV 2 . The procedure we follow to identify and measure the DPE signal in these data is to select an event sample with ( p ; t p ) within a certain region and measure the fractional momentum loss of the proton (or system Y) (2) where is the ratio of the triple-Pomeron coupling gt p to the Pomeron-proton coupling t p and t 0 0 t is the Pomeron trajectory. 
